Wnt1/β-catenin signaling upregulates spinal VGLUT2 expression to control neuropathic pain in mice.
Vesicular glutamate transporter 2 (VGLUT2)-which uptakes glutamate into presynaptic vesicles-is a fundamental component of the glutamate neurotransmitter system. Although several lines of evidence from genetically modified mice suggest a possible association of VGLUT2 with neuropathic pain, the specific role of VGLUT2 in the spinal cord during neuropathic pain, and its regulatory mechanism remain elusive. In this study, we report that spared nerve injury induced an upregulation of VGLUT2 in the spinal cord, and intrathecal administration of small hairpin RNAs (shRNA) against VGLUT2 before or after surgery attenuated mechanical allodynia, and pathologically-enhanced glutamate release. Meanwhile, nerve injury activated the Wnt1/β-catenin signaling pathway in a quick-onset and sustained manner, and blocking the Wnt1 signaling with a Wnt1 targeting antibody attenuated neuropathic pain. In naïve mice, administration of a Wnt agonist or Wnt1 increased spinal VGLUT2 protein levels. Moreover, intrathecal administration of the Wnt/β-catenin inhibitor, XAV939 attenuated mechanical allodynia, and this effect was concurrent with that of VGLUT2 downregulation. Pretreatment with VGLUT2 shRNAs abolished the allodynia induced by the Wnt agonist or Wnt1. These findings reveal a novel mechanism wherein there is Wnt1/β-catenin-dependent VGLUT2 upregulation in neuropathic pain, thus potentiating the development of new therapeutic strategies in pain management.